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69 Process for forming dye-image.

@ A process for forming a dye image is disclosed, in which
assilver halide photographic light-sensitive material having a sil-
ver halide emulsion layer is developed by a color developer
comprising an aromatic primary amine and an N,N-dialkylhy-
droxylamine. The silver halide emulsion layer contains a hydro-
phobic dye-forming coupler and a compound selected from the
group consisting of compounds having a sterically hindered
phenol group and polyalkylpiperidine compounds or the water
soluble acid salt thereof. The dye image having a high maxi-
mum density and a high light-fastness can be obtained when
the color developer without benzyl alcohol is used.
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PROCESS FOR FORMING DYE-IMAGE

{
[

FIELD OF THE INVENTION

The present invention relates to a process for forming a
dye-image by treating a silver halide photographic
light-sensitive material through color development, in
particular, to a process for forming a dye-image having an
excellent light-fasteness-as well as a higher maximum density
even if color developing is effected with a color developer
from which benzyl alcohol has been removed.

BACKGROUND OF THE INVENTION

Generally, when forming a dyg-image with é silver halide
photographic light-sensitive mate?ial, the silver halide
photographic lightsensitive material (hereinafter simply
referred to as a light-sensitive material) which comprises a
support, provided thereupon, at least one silver halide ‘
emulsion layer containing a hydrophobic dye-forming coupler
is, after imagewise exposing, treated with a coior developer

containing an aromatic primary amine as a color developing
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agent (hereinafter simply referred to as a color developing
agent), then further treated with a bleacher as well as a
fixer (or, with a bleach-fixer) to produce a dye-image.

In this case, it is widely known in the art that a
blue-sensitive silver halide emulsion, a green-sensitive
silver halide emulsion and a red-sensitive silver halide
emulsion are used as siliver halide emuls%ons, and tha;
couplers respectively forming a cyan dye-image, a magenta
dye;image and a yellow dye-image are used as hydrophobic
dye-forming couplers.

Recently, the strong need for light-sensitive materials
capable of rapid processing has been mounting in the
photographic art. 1In other words, lightsensitive materials
are subjected to the running treatement with an automatic
developing machine provided within every processing
laboratory. It has been more and more strongly demanded that
to improve the service for end users the development be
finished within the same day, or, more specifically, within
one hour of acceptance of films to be developed.

Inrprinciple, in order to accelerate the development,
each of the color developing process, bleaching process,
fixing process or, bleach-fixing process as well as washing
or stabilizing process must be inaependently accelerated.
Among these processes, the acceleration of color developing

process is, both in terms of photographical technology and
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practical use, of great significance. In order to accelerate
color developing process, such means are most commonly
employed as to raise the developing temperature, to raise the
pH, to decrease the ion concentration of bromide which is the
principal component of a developing inhibitor, to raise the
concentration of color developing agent, or the like.

However, raising the temperaturerof color developer
drastically accelerates the retrogradatioﬁ of color
developing agent due to oxidation by oxygen, therefore, is .
not suitable for continuous treatment in the long time span.
Such a retrogradation becomes especially significant when the
temperature is set greater than 40°C. Similarily, when the pH
of color developer is raised, the coupling reaction of the
oxidized product of the color developing agent and the
coupler unexpectedly becomes impossible at a certain pH
level. Especially, the pH of more than 11, therefore, it is
impossible to raise indefinitely the pH of the color
developer.

At the same time, a color developer often contains
benzyl alcohol as a color forming accelerator. When such a
benzyl alcolhol is incorpofated into the color developer, a
dye-image featuring a higher maximum density and gradation
can be obtained. More specifically, to obtain the
satisfactory color forming properties when treating a color

photographic light-sensitive material through color
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developing with a color developer containing benzyl alcohol,
usually 10 ml to 15 ml or more of such a benzyl alcohol is
incorporated into 1 liter color developer. However, because
the benzyl alcohol has a poor watersolubility, it is normally
necessary to add as an auxiliary solvent a considerable
amount of multivalent alcohol such as ethylene glycol,
diethylene glycol, triethylene glycol, glycerin or the like,
in order to solubkilize benzyl alcohol. ( -

ﬁowever, since such multivalent alcohols and benzyl
alcohols have the greater pollution loads including BOD
(biochemical oxygen demand) and COD (chemical oxygen demand),
it is desirable in view of the environmental pollution to
minimize or to tdtally eliminate the use of these substances.

Incidentally, it has been more strongly demanded
recently that the photogfaphic light-sensitive material,
comprising a reflective support being typified by a color
photographic paper, can provide a dye-image featuring a great
fastness.

In view of such a feature, especially in terms of the
light fastness of a dye image, the methods to select a
coupler featuring a smaller discoloration and color-fading,
to use an ultraviblet—ray absorvent for protection of
dye-image against ultraviolet-rays or to use a anti-fading
ageptrfor prevention of fading due to light have been

conventionally proposed.
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For instance, the method for improving the light
fastness of a dye-image by incorporating and blending an
ultraviolet-ray absorvent into a color photographic material
significantly improves the light fastness of a dye-image,
when compared to the case where no ultraviolet-ray absorvent
is incorporated. However, such a method has a disadvantage
that the dye-image is stained due to the coloring of the
ultraviolet-ray absorvent itself when sucﬂ an amount of the
absorvent as to provide éatisfactory effect is used.
Additionally, despite its use, the ultraviolet-ray absorvent
has no preventive effect against the fading of dye-image due
to the visible ray, thus limiting the improving effect on the
light fastness by means of the ultraviolet-ray absorvent.

In the meantime, the examples of an anti-fading agent
which prevents the fading due to light are as follows:
bisphenols disclosed in Japanese Patent Examined Publications
No. 31256/1973 and No. 31625/1973; pyrogallols and gallic
acid and esters thereof disclosed in U.S. Patent No.
3,069,262; alpha-tocopherol and acyl derivatives thereof
disclosed in U.S. Patent No. 2,360,290 and Japanese Patent
Publication Open to Public Inspection hereinafter referred to
as Japanese Patent O.P.I. Publication No. 27333/1976;
6-hydroxychromans disclosed in U.S8. Patents No. 3,432,300 and
No. 3,574,627; 5-hydroxychroman derivatives disclosed in U.S.

Patent No. 3,573,050; 6,6'~dihydroxy-2,2'-bisspirochromans
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disclosed in Japanese Patent Examined Publication No.
20977/1974; organic metal-chelate compounds disclosed in U.S.
Patent 4,050,938, Japanese Patent O.P.I. Publications No.
62826/1979, No. 62987/1979, No. 82385/1979 and No. 82386/1979;
6,6"'-dihydroxy-2,2"'-bisspirochromandialkylethers disclosed in
Japanese Patent Examined Publication No. 19765/1982;
hydroquinonedialkylethers disclosed in Jaganese Patent
Examined Publication No. 24257/1981; compounds having
sterically hindered phenol group and disclosed in Japanese
Pétent O.P.I. Publications No. 48535/1979 and No.
222853/1985; polyalkylpiperidine compounds disclosed in
Japanese Patent Examined Publication No. 20617/1982, Japanese
Patent 0.P.I. Publications No. 114036/1983, No. 119351/1984
and No. 116747/1984.

Among these dye-image stabilizers, the above-mentioned
compounds having sterically hindered phenol group as well as
polyalkylpiperidine compounds are, as light stabilizers for
yellow-dye-image and cyandye-image, favorably used. In other
words, the compounds having sterically hindered phenol group
as well as the polyalkylpiperidine compounds can improve the
light fastness of a dye-image, without jeopardizing the
dark-storability, or without causing the undesirable
discoloration (stain) due to light, heat and moisture.

However, it was learned that the color forming

properties are disadvantageously degraded, resulting in a
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deteriorated gradation and a decreased maximum density, when
the light stabilization effect of such a compound having
sterically hindered phenol group (hereinafter referred to as
HP) as well as a polyalkylpiperidine series compouhd
(hereinafter, PAP) are enhanced to the sufficient point.

Such a disadvantage is especially significant when
benzyl alcohol contained in the color devgloper is eliminated
from the color developer. \

More surprisingly, it was learned that the light
fastness of cyan- and yellow-dye-images obtained under such
conditions of color developing with such deteriorated color
forming properties is sometimes poorer than that obtained
through the treatment with a color developer containing
benzyl alcohol, and that in some cases the light fastness of
dye-image obtained by treating the lightsensitive material
containing the above-mentioned HP or PAP with a color
developer containing no benzyl alcohol is poorer than the
similar fastness of dye-image obtainable by treating the
lightsensitive material containing no HP or PAP with a color
developer containing benzyl alcohol.

The inventors have found through the devoted research
that the deterioration in light fastness of dye image
obtained by the treatment with the color deVeloper‘containing

no benzyl alcohol is caused by the use of hydroxylamine salt

being contained in the color developer.
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The above-mentioned hydroxylamine is an excellent
pPreservative being contained in an ordinary color developer
especially when it is used together with sulfurous ions, and
is available at a lower price. Additionally, the
hydroxylamine exerts only a minimal influence on benzyl
alcohol.

{

' SUMMARY OF THE INVENTION

The object of the invention is to provide a process
for forming a dye-image having a high degree of light
fastness of color-image as well as a high maximum density
even if benzyl alcohol contained in a color developer is
eliminated for prevention of environmental pollution and the
raQid treatment is carried out.

The above-mentioned object of the present invention is
achieved by a process for forming dye-image comprising the
steps of:

imagewise exposing a silver halide photographic
light-sensitive material which comprises a support, provided
thereon, at least one silver halide emulsion layer containing
a hydrophobic dye~forming coupler and at least one compound
Selected from the group consisting of compounds having
sterically hindered phenol group and polyalkylpiperidine
compounds, and |

color developing with a color developer containing an
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aromatic primary amine as. a color developing agent and an

N,N-dialkylhydroxylamine or a water soluble acid salt thereof.

DETAILED DESCRIPTION OF THE INVENTION
The compounds used with the invention and having
sterically hindered phenol group are preferably those
represented by the following formula [I].

{
Formula [TI]

Ri
HO R;
R, K

[wherein, Rl and R, are each a straight chain or branched
chain alkyl group having 3 - 8 carbon atoms, especially, a
t-butyl group or a t-pentyl group. R3 represents a k-valent
organic group and k is an integer, 1 - 6.]

The k-valent organic groups represented by R3 are as
follows:
alkil groups such as a methyl group, ethyl group, propyl
group, butyl group, pentyl group, octyl group, hexadecyl'
group, methoxyethyl group, chloromethyl group,

1,2~-dibromoethyl group, 2-chloroethyl group, benzyl group,

phenethyl group and the like; alkenyl groups such as an aryl

group, propenyl group, butenyl group and the like;

multivalent unsaturated hydrocarbon groups such as an

e
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ethylene group, trimethylene group, propylene group,
hexamethylene group, 2-chlorotrimethylene group and the like;
unsaturated hydrocarbon groups such as a glyceryl group,
digryceryl group, pentaerythrityl group, dipentaerythrityl
group and the like; aliphatic cyclic hydrocarbon groups such
as a cyclopropyl group, cyclohexyl group, cyclohexenyl group
and the like; aryl groups such as a pheny% group,
P-octylphenyl grdup, 2,4-dimethylphenyl group,
2,4-di-t-butylphenyl group, 2,4-di-t-pentylphenyl group,
p-chlorophenyl group, 2,4-dibromophenyl group, naphthyl group
and the like; a 1,2-, 1,3~ or 1,4-phenylene group; arylene
groups such as a 3,5-dimethyl-1,4-phenele group,
2-t-butyl-1,4-phenylene group, 2-chloro-1,4-phenylene group,
naphthalene group and the like; 1,3,5-tri-substitutional
benzene group and the like.

The examples of Rg include, in addition to the
above-mentioned groups, k-valent organic groups being bonded
with an optional appropriate group selected from the
above-mentioned groups via -0-, -S- or —SOZ- group.

The more favorable examples of R3 are a
2,4-di-t-butylphenyl group, 2,4-di-t-pentylphenyl group,
p-octylphenyl group, p-dodecylphenyl group,
3,5-di-t-butyl-4-hydroxylphenyl group and
3,5-di-t-pentyl-4hydoxylphenyl gfoup.

K is an integer, preferably, 1 - 4.
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The typical compounds expressed by the formula [I] are
as follows. However, the present invention is not limited

only to these examples.
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(I-1)
C.Ho(t) C. LM
HO CH. OH
C’ Halt) - Gl
(I-2)
CsHyu(1) CsHu(t)
CsHilt) s Hy (1)
(I-3)
C.Ho(t)
HO CHZCHZCOOCmst

&ty
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(I-5)

(I-6)
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C, Holt)

HO . CH, CH, COOC sHa

C,Holt)

C.H,(Y)
HO (‘:HCHzCOOCanv
CL.H,lt) CHs

C, Ho(t)

HO C 4 Ho(1)

C.Holt)
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C.Hy(t) (") CsHo(t)
C
HO N(E/\ \N CH; OH
O= =Q
4H (t) 1? C Hﬁ(t)
CH.
' (t)C4H9 C4HD(1)
OH
C.H,(1) h 0
Il
HO CH, CH,CO,CH, CH, C N Sn-
. C.H(1) ~'3 O//é\lf/é\\O
C.iH(t)
CH, +Hg(t)
HO CH, CH. OH
s Ho(t) CH, CH, Cq.Ho(t)
CH.,-
* (t)CyHg CiHg(t)

OH
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(I-10)

C, Hy(t) h

HO CH,CH,COO+——(CH.)s

. C4H9(t) V /2

(I-11)

¢ CeHy(t) )

HO Cfizcnﬂz(JC“)Cflf-__—-C

\ C4 Hol(t)

(I-12)

( C.H,(t) | N

HO CH,CH,CO, CH, CH,——S
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(I-13)
C.H(t)
HO CH,CH,COOC;;Hy,
C.H,(1)
(I-14)
CsHg(t) 0
f
HO CHz"‘"POCgH;
| I
C, Hqlt) OC.Hs
(I-15)
[ CuHEL() o N
I
HO CHz—POCsz Ni

02422717



- 17 -
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C3H7(1)
HO COOC,H;
Cs Hq(i)
(I-17)
CHo(t)
HO CO0C,:H,
Cae Ho(t)
(I-18)
C.H,;s(t) -
HO COOC;HH

CrHiys(t)
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(I-19)

CsHi(t)
HO COOCcHz
CsHiq(t)

(I-20)

Ca4Ho(t) |

HO COOC zHy

4H9(t)

(I-21)

Cs Ha(i)

H COOC cHas

C s Ho(i)
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(I-22)
C5 Hll(t)
HO COOCsH,,
C5 Hll(t)
(I-23)
C.Hy(t)
HO COOCH,.CH=CH.
C.Ho(t)
(1-24)
C.Hol(Y)

0L Y-eo0E)

C8H17

i

()
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(I-25)
C,H;s (sec)
C,H,s (sec)
(I-26)
C.Ho(t) C4H9(i)
HO COO C,H,lt)
C.H(1)
(I-27)
CsHu(1) CsHul(t)
HO co0O CsHull)

Ch Hualt)
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(1-28)
CaH,(i) Br
CsHq(i) -
(I-29)
CsHj (t)
R sanase
CsHul(b)
(I-30)
C4 Ho(1)

C, Hol1)

CiHolt) C,H,(1
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(I-31)
Sttty CLHa(
I—IO@- COOCH,CHCH,0CO OH
/
Ca Ho(1) C.H,(t)
(I-32) —
Cy Hg(t) ' C, Ho(t)
HO COO0OCH,; CIIHCHz()CO OH
Holly
Cy Ho() 0 BRI o7 < W LY
CO OH
C.H,l(1)
(I-33) _
d CiHo(t) N
HO COOCH,—+—C
\ CQHD(t) / 4

4
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(I-34)

CsHyi(t)

Ho—/ \ coo\[::]/oco_<::§_
C5 Hll(t)

(I-35)

CiHy(t) CH,

o Sreood Yoo O3,

Cs Hy(t)

(I-36)

C, Helt)

/
CiH,l(1) Cs Hit(1)

CSHll(l)
OH

CSHll(t)

C,Ho(Y)

OH

C4H,(1)
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CiHo(t)
HO COO‘Q CsHu (SeC)
C4H9(t) CsHu (SEC)
(I-38)
C.H,(1)
HO COo0 CsHult)
C4H9(t) C4H9(t)
(I-39)
C, Hg(1)

HO COO@—& Hg(t)
C. Hg(t) s Hu (1)
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(I-40)
C. Ho(t)
HO@COOQCSH““)
C4 Holt) s Hie(1)
(I-41)
Cs Ho(1)
HO Ccoo0 7 N Ci2Hos (sec)
C4 Hﬁ(t) szI’Izs (SeC)
(I-42)
C. H(1)

HO COOQC]4H29 (SeC)

Ca Ho(1) CiuuHy (sec)
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(I-43)
‘@‘ ‘Q' 16 H s (5€C)
CyiH,(1)
(I-44)
CiHg(t )
+Ho(t) sHi, (t)
OH
Ho(t) CsHy,(t)
(I-45)
C;Hg(t) C4H9(t)
HO Ccoo0 OH

C.Ho(t) CsHult)
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(I-46)

C4 119(1)

P e

Cy Holt)

(I-47)

C.Ho(t)

HO@— COO-@‘ CaHiyq(1)

C4 Holt)

(I-48)

CoHo(t)

HOQ CO 0-@ C,sHar (sec)

C.H,(t)
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HO

C.H,lt)

C.H,lt)

COO0
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+Ho(Y)

C,Ho(t)
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The polyalkylpiperidine series compounds are those
expressed by the following formula [II].

Formula [II]

CH,
RsCHz Rs

Re— N Y—rRs
f15CHZ

-

ey, A

wherein, Ry represents any of an alkyl group such as a methyl
group, ethyl group, propyl group, butyl group, pentyl group,
benzyl group and the like, an alkenyl group such as a vinyl
group, aryl group, isopropenyl group and the like, an alkynyl
group such as an ethynyl group, propynyl group and the like,
an acyl group such as a formyl group, acetyl group, propionyl
group, butylyl group, acryloyl group, propioloyl group,
methacryloyl group, crotonoyl group and the like.

The more favorable groups represented by R, are a methyl
group, ethyl group, vinyl group, allyl group, propynyl group,
benzyl group, acetyl group, propionyl group, acryloyl group,
methacryloyl group and crotonoyl group.

Ry represents a hydrogen atom or an alkyl group. As the
alkyl group a methyl group is preferable.

Y represents.—o- or -i— group, wherein R represents a

hydrogen atom, alkyl group or acyl group.
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R6 represents an f-valent organic group, where %
represents an integer, 1 - 4.
The typical compounds expressed by the formula [II] are

as follows. However, the present invention is not limited

only to these examples.
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- - CH, |
G (CH,); CH,
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|
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CH
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(I1-2) '
~ - B CH, ]
C(CHS)S CHa
HO CH, c c—0 —COCH,
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(CHs)s 0 CH,
L i CH,
(II-3)
— - C.H;
C(CHs)s CH, CH,
' CH.,
cdccH
] ( 3)s 1, C,H,
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(I1-4) , __
C(CHy)s
H CH, C c‘%-—o
| cdeeHDs | 0
L
(I1-5) ' -
C(CHs)s
?12H25
H CH,—C _c—0
I
C’(CH3)s 0
(I1-6)
C(CHys C.H,
|
HO CH, —C __Cc—0
I
d(CH,), O

CH,

HzCH3 2

CH,
H,
_CH3

CH,
CH, 2
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(I1-7) CH,
CH,
CH,CO —CH,
CHs
- CHs CHy |
3
HO CH,—C C 0 N—CH,
‘ I ‘ \—ﬁ |
0]
CH, L CH;CH3 B
(II-8)
i CH,
CH,
I _
0 CH,
CH,
B CH,; i
C(CHS)S CH3
HO O CHz—C“_"%—O N—CH2—©
0 CH
C(CH;) s
3)s CH,
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(II-9)
CH, |
(CH,)s H (CHS
|
H CH,—C—+tC—0 N—CH,
i
C(CH,), 0 CH,
e CH; __ 2
(II-10) '
clzo ocH, [ cH -
C(CH,), S
((}:H2 )a CH,
H CH,—C C—0 — CH,
I
(CHa )3 O CHS
i CH,
(IT-11)
—
CH,
(‘:sz (!? CH,
CH,C C—o0 N—CH,
H3 ‘ _ 2
C(CH, ), - CH,
H,
HO CH, —C C—C N— CH,
1]
C'(CH, ), 0 CH,
— Hs 2




0242211

- 35 -

(II-12) CH,
CH,
CH,COO N— COCH;,
CH,
CH,
C(CH,) ) THs )
sJs ‘ CH;
HO —CH, C cC—0 N—COCH,
I
C'(CHs )4 0 CHs
n CH, 1,
(II-13)
CH,
CH,
CH, COO — CH.,
CHs _
= 7 CH3 CHa
C(CH3)3 CHs
HO CH,— C C 0 ~ N—CH,
C(CH,) (“) CHs
203 - CHs
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(II-14) _
CH,
CH CH, C, Hs CH,
|
(CH; )sC CH, (":“"O N—CHj;
) CH;
Hs CH,
(II-15) '
: CH,
C(CH,), $4Hn ! CH,
HO CH. C (If O \—'@Y—COCH,-,
0] CH
C (CH,), CH,
(II-16)
B CH, |
C(CH,), CH2—® ‘ CH,
| l
0] CH,
C(CHs), N CH, 12




(II-17)

HO

L

(I1-18)

HO

(I1-19)
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C(CH;)s

CH,—+C (|f
C(CH;)s _ L.O
C)(CEI;): C.Ho

i
CH. C ﬁ
(CH:)S LO

C(CHs)s

CH, C ("3—0
¢ (CH,), 0
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CH,
CH,

N—CH,C=CH

CHs;
CHs 12

CH, i
CH,

IJ——CHH:<3112(3}13

CH,
CH,

CH,
CH,
N—COCH=CH,

CH,
CH,; 2
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(II1-20)
C(CH:s)s  (,,
H CH,—C c—0
Il
C(CH:)s 0
(Ir-21) !
i} ] }
C(CH,;),
HO CH, C—-C—0
i
1 ¢, - 0
(II-22)
C(CHS)S szst
u
H CH, c Cc—0
Il
C(CH,)s 0

-

CH,
CH,
N—COCH=CH,
CH,
CH3 ~ 2
CH CH,
*| CH,—CH,
CHz_CHa
CH, 1.
CH,
CH,
poon )
CH, -

CH,
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(II-23)
- - CH, ]
C ( CHS )3 CH3
HO CHy{+—C—-C—0 — CH,CH=CH,
N I
0] CH,
C(CH,;)
( 373 -2 CHs .lz
(II-24) '
B 7 CH
C(CH;); ﬁ) CsH.a, (")
cH CH,
e —
(I1-25)
- . CH
C (CHa)s (l? .CSHS (lf
HO CH, C C-0 N C—C=CH;
|
CH, CH
| C(CH,)>» d2 CH, ! 2

+



(II-26)
r - CH,
‘C(CH,h % CHa?
HO CH, C C—-0
CH
| C(CHss |2 CHSS
{
(I1-27) '
- CH,
(CH;),C | CH,
H 0—(CH,;),—CO0O0 — CO—CH=CH,
H,
(CH;)s C H,
(I1-28)
‘ CH,
(,CHS)SC lclezs CH,
HO OCH—CO0O0 N—COCH,
' \CH,
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(II-29)
C.Hs
l
(CHS)SC—CHZ—C—-CHs , CHS
Has
HO OCH.CO0~ N-—COCH,
H,
{ CH3
(11-30) '
CHy
(CH,)5C Ci2Hos CH,
l .
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A compound expressed by the above-mentiéned formula [I]
or [II] is especially effective in enhancing the operation of
the present invention when incorporated into the
yellow-dye-image-forming layer or cyan-dye-image-forming
layer.

The compounds expressed by the above-mentioned formula
[I] or [ITI] can be incorporated into the filver halide_
emulsion layer at the rate of 5 - 100 weight percent, and,
prerferably, 10 - 50 weight percent to the amount of the cyan
or yellow coupler.

In the light-sensitive material of the invention, the
most favorably used yellow-dye-image-forming couplers are
those expressed by the formula [III], below. |

Formula [III]

CHy Ru

|
CHy=C~COCHCONH

Riz

wherein, Rll represents a halogen atom or an alkoxy group.
R represents a hydrogen atom, a halogen atbm or an alkoxy
group which may have & substituent. R,3 represents an
acylamino group, alkoxycarbonyl group, alkylsulfamoyl group,
arylsulfamoyl group, arylsulfonamido group, alkylureido

group; arylureido group, succinimido group, alkoxy group or
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aryloxy group, each of which may have a substituent. Zl is a
group capable of being splitted off upon the coupling
reaction with the oxidized product of the color developing
agent.

The exemplications of a bivalent yellow coupler

advantageously used in the present invention are as follows.
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The cyan coupler incorporated into the cyan-dye-forming
silver halide emulsion layer in the light-sensitive material
of the invention is favorably the one represented by the
following formula {IV] or [V].

Formula {[IV]

OH
X NHCOR,,

Ry T
Z2

wherein, X represents a halogen atom. Ry represents an
alkyl group which has 1 - 6 carbon atoms and may possess a
substituent. Ry; 1is ballast group. Z, is a group capable of
being splitted off upon the reaction with a hydrogen atom or
the oxidized product of the color developing agent.
FormulalV]

' OH

}%Q IUP“:Or{34

- R,;COMH
Z3

wherein, R22 represents a hydrogen atom, halogen atom, alkoxy
group, alkyl group or a group of atoms necessary to complete
a six membered ring together with Ry3. Ry3 represents an
alkyl group or aryl group. R24 represents an alkyl group,

cycloalkyl group, aryl group, NHR2'5 (where, R25 represents an
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alkyl group or aryl group) or heterocyclic group. Zy is the
same as 2, in the formula [IV].
Next, the exemplifications of a cyan coupler represented

by the formula [IV] are as follows.
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The exemplifications of a cyan coupler represented by

the formula [V] are as follows.
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Each of the yellow coupler represented by the
above-mentioned formula [III] and the cyan coupler
represented either by the formula [IV] or [V] is used at the
rate of approximately 0.05 - 2 mol, or, more favorably, 0.1 -
0.7 mol per mol silver halide.

When adding the compound expressed by the
above-mentioned formula [I] or [II] as well as a cyan qoupler
or yellow coupler into the light-sensitive material, the
blending is carried out, preferably by dissolving them into a
high-boiling organic solvent which is immiscible with water
and has boiling point higher than about 170°C, and by
emulsificating this solvent into a hydrophilic colloid
through dispersion.

The high-boiling organic solvents used for such a
purpose include, for example, a phthalic ester such as
dimethylphthalate, dibutylphthalate, dioctylphthalate,
diallylphthalate, dinonylphthalate, diléurylphthalate,
dibenzylphthalate, diphenylphthalate and the like, a
phosphoric ester such as diphenylphosphate,
tricresylphosphate, triphenylphosphate,
'dioctylbutylphosphate, trihexylphosphate, trioctylphosphate
and the like, a citric ester such as tributylacetyl citrate,
tributyl citrate and the like, a benzoic ester such as butyl
benzoate, octyl benzoate and the like, an alkyl amide such as

diethyllaurylamide and the like, a sebacic ester such as

b4

5
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diethylhexyl sebacate and the like, a stearic ester such as
butyl stearate and the like, a maleic ester such as dinonyl
maleate and the like, a succunic ester such as diethyl
succinate and the like, an adipic ester such as dioctyl
adipate and the like, a pyrolidone such as
N-dodecylpirolidone and the like and others.

The examples of a low-boiling approx. 30 - 150°C organic
solvent used as a auxiliary solvent combinedly with such a
high-boiling organic solvent include a lower acetylacetate .
ethyl acetate, butyl acetate, beta-ethoxyethylacetate and the
like, butyl alcohol, methylisobutylketone, chloroform,
hexane, cyclohexane, ethyleneglycol, acetone, ethanol,
dioxane, dimethylformamide and the like.

To obtain a dye-image with the light-sensitive material
according to the invetion, the color developing is carried
out after exposure. The color developing is a process to
form a color dye-image, and more specifically is a process
where the oxidized product of the color developing agent
reacts with the color coupler to form a color dye-image.

The color developing agent contained in the color
developer is an aromatic primary amine color developing
agent, and the examples of which include aminophenol series
and p-phenylenediamine series derivatives. Aﬁong these, the
p-phenylenediamine serires derivatives are preferable. These

color developing agents can be used in the form of salts of



0242211

- 80 -

organic acids and inorganic acids, and a hydrochloride,
sulfate, p-toluenesulfonate, sulfite, oxalate,
benzenesulfonate and ﬁhe like can be used.

These compounds should be usually used at the rate of
about 0.1 - 30 g, and more favorably, approximately 1 - 20 g,
per 1 liter color developer. An addition, less than 0.l g
per 1 liter color developer, cannot provide satisfactory
density of color image.

Additionally, the treatment is carried out in a color
developer bath whose treating solution has a temperature
range of 10 - 65?C, or more fovorably, 25 - 45°C.

The especially useful primary amine series color
developers are N-N-dialkyl-p-phenylenediamine series
compounds, whose alkyl group and phenyl group may have or may
not contain a substituent. The examples of by far useful
compounds include N-N-dimethyl-p phenylenediamine
hydrochloride, N-methyl-p-phenylenediamine hydrochloride,
N,N-dimethyl-p-phenylenediamine hydrochloride,
2—amino-5-(N-ethyl-N-dodecylamino)-toluene,
N-ethyl-N-beta-methanesulfonamideethyl-3-methyl-4-aminocaniline
sulfaté, N-ethyl-N-beta~-hydroxyethylaminoaniline,
4-amino-3-methyl-N,Ndiethylaniline,
4-amino-N- (2-methoxyethyl) -N-ethyl-3-methylanilinep-toluenesulf
onate and others.

Any of the developing agents, above, can be
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independently used, or more than two of them can be
combinedly- used.

The N,N-dialkylhydroxylamine series compound used in the
invention are preferably the compounds expressed by the
following formula [VI] and the water-soluble acid salts
-thereof.

Formula [VI]

/

N—-OH

wherein, R- and Rg independently represent an alkyl group.

An alkyl group having 1 - 4 carbon atoms (methyl group, ethyl
group, n-propyl group, n-but&l group and others) is
especially favorable.

As a water-soluble acid used to form a salt together
with a compound expressed by the formula [VI], above,
sulfuric acid, hydrochloric acid, phosphoric acid, carbonic
acid, acetic acid and oxalic acid are preferable.

The examples of the compound expressed by the formula
[VI] include N,N-dimethylhydroxylamine,
N,N-diethylhydroxdylamine, N,N~dipropylhydroxylamine and
N,Nrdibutythdoxylamine. These N,N-dialkylhydroxylamine salts

are used at the rate of 0.2 - 15 g, and preferably, 0.5 - 10
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g per 1 liter color developer. Additionally, the
N,N-dialkylhydroxylamine salts may be used combinedly with
hydroxylamine salts, as far as such use does not spoil the
operationrof the invention. However, the addition of
hydroxylamine is preferably within the range of less than 1
g, or, more favorably, less than 0.5 g per 1 liter color

~ developer (with NHZOH.l/2H2S04).

When incorporating N,N-dialkylhydroxylamine into the
lightsensitive material and replenishing it into color
developer during continuous treatment of the material,
N,N-dialkylhydoxylamine is used at the rate of approximately
0.0§ -5 g, or preferably, 0.1 - 2 g per 1 m2
light-sensitive material.

The color developer used in the invention may contain
alkali agents, usually usei in a developer, including alkali
agents and pH buffer agents, such as sodium -hydoxide,
potassium hydroxide, ammonium hydroxide, sodium carbonate,
potassium carbonate, trisodium phosphate, sodium
dihydrogenphosphate, sodium monohydrogenphosphate, potassium
monohydrogenphosphate, sodium metaborate, borax and the Llike,
and may incorporate still other additives.

The examples of such additives include organic solvents
such as methanol, ethanol, ethylene glycol, diethylene
glyqol, triethanolamine, acetone, N-dimethylformamide,

diethylene glycol, monobutyletheracetate and the like, alkali
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halides such as lithium chloride, sodium chloride, potassium
chloride, sodium bromide, potassium bromide and the like,
development control agents such as citrazinic acid and the
like, defoaming agents, surface active agents such as nonion
surface active agents and anion surface active agents,
fluorescent whitening agents and chelating agents.

Incorporating a sulfite as a preservative into the color
developer of the invention, in addition to the
N,N-dialkylhydroxylamine'or watersoluble salt-thereof, is
advantageous to the improved shelf-life of the color
developer of the invention. As the sulfite for such a
purpose, sodium sulfite and potassium sulfite are most
commonly used. Such sulfites are used at the rate of 0.2 -~ 6
g per 1 liter color developer.

Fur thermore, with the method for forming dye-image
according to the invention, it is possible to allow a
l-aryl-3-pyrazolidone series compound being present during
the color developing, in order to accelerate color
developing. Such l-aryl-3-pyrazolidone series compound may
be incorporated into the light-sensitive material in advance,
or may be incorporated into the color developer. However, the
operation of the present invention, that is, an operation
whereby through the accelerated treatment a dye-image having
a high maximum density, especially a dye-image of the

invention having both a high maximum density and high light
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fastness, is best achieved by incorporating a

l-aryl-3-pyrazolidone series compound into the color

developer.

The examples of the l-aryl-3-pyrazolidone series

compound used in the invention are as follows.

[Example compounds]

AP

AP

AP

AP

AP

AP

AP

AP

AP

1 1l-phenyl-3-pyrazolidone

2 4-methyl-4-hydroxylmethyl-l-phenyl-3-pyrazolidone

3 4,4-dimethyl-l-phenyl-3-pyrazolidone

4 4-methyl-4-hydroxylmethyl-1l-(p-tolyl)-3-pyrazolidone
5 4-methyl-4-acetoxymethyl-l-phenyl-3-pyrazolidone

6 4-methyl-l-phenyl-3-pyrazolidone

7 4,4-dihydroxylmethyl-l-phenyl-3-pyrazolidone

8 4-methyl-4-hydroxylethyl-l-penyl-3-pyrazolidone
9 4-methyl-4-i-butyloyloxymethyl-l-phenyl-3-pyrazolidone

After the dye-image is formed by color develing, the

remaining developed silver as well as the undeveloped silver

halide are removed from the light-sensitive material

preferably by treating it with bleach-fixer.

With the silver halide color photographic

light-sensitive material a treating temperature for each

treating process, such as color developing and bleach-fixing

or bleaching and fixing, and for treating process carried out

in accordance with requirements such as water-washing,

stablization, drying or the like, is more than 25°C, or

Ll



0242211

- 85 -

preferably more than 30°C, in view of the accelerated
treatment.

The silver halide photographic light-sensitive material
of the invention may be subjected to the stabilizing
treatment without water wéshing described in Japanese Patent
O.P.I. Publications No. 14834 1983, No. 105145/1983, No.
134634/1983 and No. 18631/1983, and Japanese Patent

Applications No. 2709/1983 and No. 89288/1984, and others.

EXAMPLES

The typical examples of the present invention are
described as follows. However, the scope of embodiment of
the invention is not limted only to these examples.
Example - 1

With a 170 g/m2 paper support having laminated
polyethylene on one side thereof, and laminated polyethylene
containig 11 weight % of anatase-type titanium dioxide on the
other side thereof, the following layers were sequentially
disposed through coating on the side which has polyethylene
involving titanium dioxide so as to prepare silver halide
color photographic light-sensitive materials 1 - 26. The
amounts of addition are, unless.otherwise specified, denoted
by the amount per 1 m2 light-sensitive material.
Layer 1 ..... A layer containing 1.7 g gelatin and 0.35 g

blue-sensitive silver-chloro bromide emulsion (the amount of



0242211

- 86 -

silver means fhe converted value representing eqqivalent
silver, and is applicable to all the following examples), and
0.4 g dinonylphthalate (DNP) into which yellow coupler (l.3 x
10"3mol) in Table - 1, light stablizer (0.4 g) and 0.02 g
anti-stain agent (HQ - 1) described later having been
dissolved.

Layer 2 ..... A layer containing 1.5 g gelatin, and 0.4 g DNP
into which 0.6 g ultraviolet~-ray absorvent UV - 1, described
as follows, having been dissolved.

Layer 3 ..... A layer containing l.l1 g gelatin and 0.042 ¢

2,4-dichloro6-hydroxy~s-triazinesodium (H - 1l: hardener).

N oH |
@[l N CsHult)
N

CsHu(t)

uv - 1

HQ - 1

H
Cehir @)

BHC
™ oH
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The light-sensitive materials 1 - 26, above, were
exposed through an optical wedge, and treated according to

the following processes.

Processes [A] [B] - [F]
Color developing Color developer Color developers
[A] [B] - [F]
38°C, 3 min 35°C, 1 min
Bleach-fixing 33°C, 1 min 33°C, 1 min -
Water~rinsing 30 - 34°C, 1 min | 30 - 34°C, 1 min
Drying 60 - 80°C, 1 min | 60 - 80°C, 1 min

The composition of .each treating solution is as follows
(per 1 liter solution). Each color developer was used after
it had been stored under a room temperature for two weeks

after its preparation.
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Color developer composition

0242211

(a) (B) (F)
Pure water 800 ml 800
Triethanolamine 15 ml <
Benzyl alcohol 15 ml
Preservative (*1) 3 g 3 g
Potassium bromide 1.2 g 0.6
Sodium chloride 0.3 g 0.3
Potassium sulfite 2.0 g 2.0
Color developing agent (*2) 4.5 g 8 g
Potassium carbonate 2.5 g 2.5
Nitrilotrimethylenephosphoric 2 g 2 g
acid
Water was poured to prepare 14 .| 10.1 11.6

solution, then pH was adjusted.

(*1) Preservative

[A] Hydroxylamine sulfate.l/2 sulfate

[B] (H.A.S.)
[C] N,N-diethylhydroxylamine

[D] N,N-dimethylhydroxylamine

[E] D-glucoseamine hydrochloride

(Compound described in Japanese Patent O.P.I.

Publication No. 89425/1978)

{F] Does not contain
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(*2) Color developing agent
N-ethyl-N- -methanesulfonamideethyl-3-methyl-4

-aminoaniline sulfate

Bleach~-fixer composition

Pure water 600 ml
Ammonium ferric [III] ethylenediaminetetraacetate 65 g
Disodium ethylenediaminetetraacetate 5 g
Ammonium thiosulfate ’ 85 g
Sodium bisulfite 10 g
Sodium metabisulfite 2 g
Sodium bromide 10 g
Color developer A 200 ml

Pure water was poured to prepare 1 liter solution, which
was treated with dilute sulfuric acid to have the pH of 7.0.

The resultant samples were subjected to the reflecting
density measurement with monochromatic blue light. The
maximum density (DM) and gradation (the inclination
correspounding with the reflecting density of 0.5 and 1.5 of
the characteristic curve) of each sample were determined
based on the obtained characteristic curve. The results are
shown in Table - 1.

Also, in order to examine the light-fading properties,
each sample was irradiated with a fademeter (manufactured by

Suga Shikenki Co., Ltd.) for 240 hours, whereby the dyeimage
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residual rate relative to the initial density of 1.0 was

determined.

The obtained results are also shown in Table ~ 1.

F g
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The results in Table - 1 show that the treatments ([B]
and [E]), wherein a compound represented by the formula [I]
or [II] was employed as a light stabilizer and each sample
was treated with a color developer not having benzyl alcohol
within it and containing hydroxylamine or D-glucoseamine as a
preservative, provided a dye-image having lower maximum
density and gradataion, and that with these treatments.the
effect of a light stabilizer in terms of light fastness was
insufficient. In contrast, it is apparent that the
treatments ([C] and [D]), wherein N,N-dialkylhydroxylamine of
the invention was incorporated into a color developer as a
preservative, could provide a dye-image having higher maximum
density and gradataion, as well as more improved light fading
properties.

Also, it is apparent that the treatment ([F]), wherein a
color developer containing only potassium sulfite as a
preservative, failed to provide a dye-image having
sufficiently high maximum density as a result of two weeks of

storage.

Example - 2

The following layers were disposed on the refiective
support also used in Example - 1 through coating so as to
Prepare the lightsensitive materials 27 - 41.

Layer 1 ..... A layer containing 1.6 g gelatin and 0.24 g
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red-sensitive silver chloro-bromide emulsion, and 0.3 g
di-2-ethylhexylphthalate (DOP) into which 0.9 x 10-3mol of
cyan coupler shown in Table - 3, 0.2 g light stabilizer and
0.01 g HQ - 1 having been dissolved. |

Layer 2 ..... A layer containing 1.3 g gelatin, and 0.2 g DNP
into which 0.4 g UV - 1 having been dissolved.

Layer 3 ..... A layer containing 1.0 g gelatin and 0.040 g AI
- 1. The obtained samples were treated with color developers
[A], [B], [C] and [D] in the same manner as Example - 1, then
the maximum density, gradatiop and light-fasness were

examined on each sample. The results are shown in Table -2.
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It is apparent from the results in Table - 2 that, even
though a a cyan-dye-iamge-forming coupler was used, the
maximum density and gradation did not deteriorate and the
ligh; fastness of a dye-image was excellent, when a compound
of the invention represented by the formula |I] was used like
Example - 1 and at the same time a compound of the invention

was used as a preservative for color developer.

Example - 3

The following layers were disposed on the reflective
support also used in Example - 1 through coating so as to
prepare the multi-layered color photographic papers.
Layer 1 ..... A layer containing 1.6 g gelatin and 0.36 g
blue-sensitive silver chloro-bromide emulsion, and 0.6 g DNP
into which 1.4 x 10 >mol of yellow coupler shown in Table -
3, 0.5 g of light stabilizer shown in Table - 1 and 0.03 g HQ
- 1 having been dissolved.
Layer 2 ..... A layer containing 0.9 g gelatin, and 0.1 g DOP
into which 0.06 g HQ - 1 having been dissolved.
Layer 3 ..... A layer containing 0.32 g green-sensitive
silver chlorobromide emulsion and 0.0l g anti-irradiation dye
(AI - 1), below, and 0.4 g DOP into which 0.8 x 10~ °mol of
magenta coupler, below, 0.25 g of light stabilizer STB - 1,
below, 0.20 g of light stabilizer, below, and 0.03 go HQ - 1

having been dissolved.
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Layer 4 ..... A layer containing 1.5 g gelatin, 0.010 g of
antiirradiation dye AI - 2, below, 0.010 g anti-irradiation
dye AI - 3, and 0.5 g DOP into which 0.8 g UV - 1 and 0.15 g
HQ - 1 having been dissolved. - - -

Layer 5 ..... A layer containing 1.5 g gelatin and 0.24 g
red-sensitive silver chloro-bromide‘emulsion,'and 0.5 g DOP
into which 1.0 xll0-3mol cyan coupler shown in Table - 3,
0.3 g light stabilizer shown in Table - 3 and 0.02 g HQ - 1
having been dissolved.

Layer 6 ..... A layer containing 1.0 g gelatin, and 0.2 g DOP
into which 0.4 g UV -1 having been dissolved.

Layer 7 .....-A layer containing 1.1 g gelatin, 0.02 g
polyvinylpyrolidone and 0.09 g |

2,4-dichloro~-6-hydroxy-s-triazine sodium.

AY - 1
HOOC—TC CH=CH
L’r ﬁCOOH
( HO—
/©/SOSK S0, K
KO, S KO, S
AT - 2
: H
'HOOC ILL C_-—CH=CH—CH=CH l COOH
(£=0 HO-Q N
SO, K

SO, K
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Al - 3
NQ,O3SHCNH O
SOJN&
NaQ;S
NHCH1503NR.
M -1
. Q
o N >—CiiHas
C N
\
V4
0]
Ce

The obtained samples were exposed with monochromatic
blue and red lights through an optical wedge, and were
subjected to the treatments [A], [B] and [C] described in
Example -1, and the treatment [G] which used the following
color developers |[G] and [H].

Treatment [G]: time and temperature being identical with
those of treatment [B].

Treatment [H]: time and temperature being identical with
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those of treatment [C].

Color developer [G]: exemplified l-aryl-3-pyrazolidone (AP -
2) was added into the color developer [B] at the rate of 50
mg/l. Color developer [H]: AP - 2 was added into the color
developer [C] at the rate of 50 mg/l.

The reflecting density of each prepared sample was
measured at the maximum density range of each sample, and the
results shown in Table - 3 were obtained. At the same fime,
the light fading propertiés of cyan- and yellow-dye images
were examined in the same manner as Example - 1 and Example -
2. The results, the dye residual rates relative to the
initial density 1.0, are shown.in Table - 3. In the table, B
represents a yellow-dye-mage, and R represents a

cyandye-image.
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It is apparent from the results in Table - 3 that in
each of the cyan- and yellow-dye-images, similarly to Example
- 1 and Example - 2, the maximum density was satisfactorily
high and the light fading properties were improved to the
extent similar to those of the treatment [A] when the samples
containing the compound expressed by the formula [I] or [II]
were treated with the color developer [C] containing no
benzyl alcohol and having N,N-diethylhydroxylamine of the
invention as a preservative.

it is also apparent that the improving effects on
maximum density as well as light fading properties were much
greater in the case of the color developers [G] and [H] which

contain l-aryl-3-pyrazolidone series compound.
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WHAT IS CLAIMED IS :

1. A process for forming a dye-image comprising the
steps of: |

imagewise exposing a silver halide photographic light-
sensitive material which compriSes a support, provided
thereon, with at least one silver halide emulsion layer
containing a hydrophobic dye-forming coupler and at least
one compound selected from the groﬁp consisting of compounds
having sterically hindered phenol group and polyalkyl-
piperidine compounds, and

color developing said silver halide photographic light-
sensitive material with a color developer comprising an
aromatic primary amine and an N,N-dialkylhydroxylamine or

the water soluble acid salt thereof.

2. The process of claim 1, wherein said compounds
having sterically hindered phenol group are represented by
Formula [] ]:

Formula [] ]

Ry
Ho Rs
R, k

wherein R; and R, are each represent a straight or branched
chain alkyl group containing three to eight carbon atoms, R,

is a k-valent organic group and k is an integer 1 to 6.
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3. The process of claim 1, wherein said polyalkyl-
piperidine compounds are represented by Formula [l ]:

Formula [If ]

R5CH1©CH’ Rs

Re— Y‘}"RG

RsCH: Ch, /(

wherein R, is an alkyl group, anh alkenyl group, an alkinyl
group, or an acyl group, Rs is a hydrogen atom or an alkyl

group, Y is -O- or =NR group, R is an alkyl group, R¢ is a ¢-

valent organic group and ¢ is an integer 1 to 4.

4. The process of claim 1, wherein said hydrophobic dye-
forming coupler is a yellow dye-forming coupler or a cyan

dye—-forming coupler.

5. The process of claim 2, wherein said hydrophobic
coupler is a yellow dye-forming coupler or a cyan dye -
forming coupler and an amount of the compound represented by
Formula [] ] contained in said silver halide emulsion layer
is from 5 to 100% by weight to said yellow dye-forming
coupler or said cyan dey-forming coupler contained in said

silver halide emulsion layer.

6. The process of claim 5, wherein an amount of said
compound represented by Formula []] is from 10 to 50% by
weight to said yellow dye-forming coupler or said cyan dye-

forming coupler.
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7. The process of claim 3, wherein said hydrophobic
coupler is a yellow dye-forming coupler or a cyan dye-
forming coupler and an amount of the compound represented by
Formula [[] contained in said silver halide emulsion layer
is from 5 to 100% by weight to said yellow dye-forming
coupler or said cyan dey-forming coupler contained in said

silver halide emulsion layer.

8. The process of claim 7, wherein an amount of -said
compound represented by Formula [[I] is from 10 to 50% by
weight to said yellow dye-forming coupler or said cyan dye-

forming coupler.

9. The process of claim 4, wherein said yellow dye-
forming coupler contained in said emulsion layer is a yellow
dye-forming coupler represented by Formula [I[]:

Formula [II]
Ru

(,;Hﬂ | Riz
CH~C~COCHCONH
] ] }RB

CH3 Z.[

wherein R,, is a halogen atom or an alkoxy group, R,, is a
hydrogen atom, a halogen atom or an alkoxy group, R,; 1s an
acylamino group, an alkoxycarbonyl group, an alkylsulfamoyl
group, an arylsulfamoyl group, an arylsulfonamido group, an
alkylureido group, an arylureido group, a succinimido group,
an 'alkoxy group or an aryloxy group and Z, is a group

capable of being splitted off upon reaction of the coupler’
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residue with the oxidized product of the color developing

agent.

10. The process of claim 9, wherein said yellow dye-
forming coupler represented by Formula [[[] contained in
saia silver halide emulsion layer is from 0.05 to 2 mol per
mol of a silver halide contained in said silver halide

emulsion layer.

11. The process of claim 10, wherein said yellow dye-
forming coupler represented by Formula [[I] contained iri
said silver halide emulsion layer is from 0.1 to 0.7 mol per
mol of a silver halide contained in said silver halide

emulsion layer.

12. The process of claim 4, wherein said cyan dye-
forming coupler contained in said emulsion layer is a cyan
dye-forming coupler represented by Formula [[V] or [V ]:

Formula [[V]

OH
X NHCOR,,

Ra
Z;
wherein X is a halogen atom, R,, 1is an alkyl group
containing one to six carbon atoms, R,; is a ballast group
and Z, 1is a group capable of being splitted off upon
reaction of the coupler residue with the oxidized product of

the color developing agent,
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Formula [V ]
OH |
Jﬂz NHCOR,,
Ry3CONH
25

wherein R,, is a hydrogen atom, a halogen atom, an acyl
group, an alkyl group or an atomic group necessary to
complete a six membered ring together with the group
represented by Rzg, Rys is an alkyl group or an aryl group,
R,, is an alkyl group, a cycloalkyl group, an aryl group or

a -NHR;s group, R,s is an alkyl group or an aryl group, and

Z; is the same as Z, of Formula [IV].

13. The process of claim 9, wherein said cyan dye-
forming coupler represented by Formula [V] or [V]
containedin said silver halide emulsion layer is from 0.05
to 2 mol per mol of a silver halide contained in said silver

halide emulsion layer.

14. The process of claim 13, wherein said cyan dye-
forming coupler represented by Formula [V] or [I]
contained in said silver halide emulsion layer is from 0.1
to 0.7 mol per mol of a silver halide contained in said

silver halide emulsion layer.

15. The process of claim 1, wherein thé alkyl groups of
saia N,N-dihydroxylamine are each an alkyl group having one

to four carbon atoms.
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16. The process of claim 1, wherein said N,N-dialkyl-
hydroxylamine contained in said color developer is 0.2 to 15

g per { of said color developer;

17. The process of claim 17, wherein said N,N-dialkyl-
hydroxylamine contained in said color developer is 0.5 to 10

g per { of said color developer.

18. The précess of Claim 1, wherein +the <color

developer'solution is substantially free of benzyl alcohol.

19. A process for forming a photographic dye image
including the steps of

(1) dimagewise exposing a light-sensitive silver
halide photographic material comprising a support carrying
at Tleast one 1light-sensitive silver halide emulsion
layer contéining a hydrophobic dye-forming coupler and

(2) thereafter treating the material with a color
developer solution containing an aromatic primary amine
developing agent, characterised in that the light-sensitive
layer contains a sterically hindered pheno1 and/or a
polyalkyl .piperidine compound and in that the color
developer 'solution contains an N,N-dialkylhydroxylamine

or the wateg soluble acid salt thereof#

i
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